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ABSTRACT 

Number of stimulus items presented together (one, 
three or five) and instructio,ns to organize were studied in a 
nultitrial free rec&ll experiment with 83 educable retarded 
adolescents. Results: of individual sessions in which Ss were asked to 
recall 15 common words indicated that presentation of, three stimuli 
together produced the highest subjective organization but that this 
blocking did not iiiiEluence overall number of correct responses. , 
Blocking did, however, extend the recency effect in the serial 
position curve. Instructions to organize resulted in neither higher 
organization nor more correct responses. (Author/CL) 
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Abstract 

Kijunbor of stimidus items presented together (1, 3, or 5) 
iiistructions to organize were studied in a muJ.titric\l free recall 
expcrif/.ent viUi ITIR adolccconts. The rccuJ.ts inclicctcd th?vt presentation 
of 3 ytim'oli togethcx^ produced the hichest sub jec Live organir.ation but 
that this blocking did no^ influence overall nuiiiber of correct resi)onses. 
Blocki);c did, however, e>:tend the recency effect in the serial position 
curve. Instructions to organize rcriulled in neither hifjher orcanissation 
nor more correct responses. DiHcus.":icn of the results emphasized the 
lack of cor?'clation between organization and onioiJit recalled in the 
devclopmontally young. 



Blocking and Instructions" to Organise /' 
in the Free Recall anu Suboective 
Organization of EI^IR Adolescents 

The study of organizational stratccies in moraory in retarded subjects 
is of interest because of the suggestion that retarded individual.s are 
deficient in such stratefiien (Spitz, I966.). If orgi>Jiization is missing 
or infrequent then it becomes ijoportant to determine under vhat conditions 
this orgjmization can be increased and vhether these sa^e conditioi\s \rill 
3-ead to increased recall. Studies vith conceptually related stimul| 
have foiaid significaJfit clustering under certain conditions, e.g,, presenting 
etimuli 3.n a clv\stered arrangement (Gerjuoy, Winters, Pullen, & Spitz, 
I9C9), mi requesting the stimuli in a clustered arrangement (Gerjuoy Sc 
Spit-/., 1966), Studies in retai'dation which have investigated organic 
zationa]. processes using unrelated stimali, i.e, , subjective organization 
(so), have not been numerous. Gallagher (19^9) compared moderately 
robarded and CA equal normals in u free recall task and found no dif- 
ference 5n so between the tv7o popiaations. Since he did not report level 
of SO for either group, it is impossible to ascertain v?hether significant 
so occurred, Herriot and Cox (1971) fouiid significant aiuounts of SO in 
both mongoloid and nonraongoloid retarded subjects using only six stimidi 
and ciimO.taneous presentation* 

One variable that has been investigated in studies of organizational 
processes in memory has been blocking* V/ith conceptually, related stimuli, 
blocking; or the presentation of categorized word lists in groups of stimuli 
according to their category'' struct ui'c, has been foiuid to facilitate both 
recall and clustering in comparison to raridom presentation of the lists. 



Blockins . 
3 

This phonomciion has been repeatedly dcir/onstratccl \rith normal adults 
(e.g., Dallott, 196^; Cofor, Bruce £i Reieher, I966; Puff, 1973), 
normal ehildi^en (Cole, Frankol, t: She:rp, 1971; Moely & Shapiro, 1971; 
KoDasigawa & Orr, 1973), oxA mentally retarded subjects (Gc^rjuoy & 
Spit%, 1966; Gerjuoy et a3.., I969) . azplanaticns of the effect rarigo 
frorn suggestionJJ of the dcvoloixnient of retricvjd. plans (Bov/or, Clark, 
Lesgold, c< lJin::cnz, I969) to a more cl'i5;r>ica3. conti^^uity approach (V/allace, 
3.970). 

Pai'a3J.cling the research ^rltl:; blocldng in catcgori^ied lists have 
been studies c:5)loring the effect of consistently grouping u:ive3.ated 
fitimali during presentation trials. Such expcrajncnts, however, have not 
been nearly so niunerous, nor have their a^esults lum so cloai*-cut. Shapiro 
and Bell (l97l) studied bloclcing of pairs of itc:ns that had been previously 
scaled to be easy or difficult to orgajiize. They fovjid better recall 
and SO \mcn cc^sy to orgrjvise pairs verc blocked and presented simultaiicously 
Only SO was facilitated, liov/ever, vhcn hard to orgrmize pairs vfcre blocked 
and presented together. .Further, both Gianutsos (1972) and Tzeng and 
Hiuig (1973), using procediifcs v^hich induced grouping by thj»?.es, found 
that grouping facilitated recall in the last three serial positions but 
did not, in general, increase the probability of rcca.ll. Since both .of 
• these experir. nts used only a single trial free recall procedure, the 
blocking could not lead to the dcvclop.r.ont of stable associations \rhich 
might, in turn, have 3.ed to higii SO as veil as to high recall. 

Blocking of unrelated vords in a multitrial free rcca].l sitautioji 
does not seem to have been studied v/it}i normal children. Jablonski 
(197^0 > ^'^i ^ coniprchcnsivc reviovr of the free recall literature in children. 
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fails to cite cxiy i-elcvtmt studies, Ko directly pertinent cxperiucnir; 
with retarded subjeetn eould be I'ound, either. Ilovrover, iiorriot (19Y2) 
used a proeedure whicli indireetly may liave rcsidted in bloeking. lie 
required, in one of his experimental condition.';, that nubjcets label 
the nimviat£Uieously presented stimali in the order of the previous 
recall phase. This labelling might have stren.r;thened associations that 
had led to the originaD. recall order, Vfhen res-aLts from this condition 
'.rerc compared to results from a random labelling condition, it was foirad 
that SO, but not recall, was facilitated. 

In the present experiment, blockinc, was invcstical-.ed more exten- 
sively in a l^-trial free recall .situation. Blocking of stimuli by tlixccs ^ 
and by fives was compared vrith a standard sequential presentation. In 
addition, an instructional variable was manipulated. Majiy studies (e.cj., 
Moely & Jeffrey, 197^1; Ornstein, Trabanso, c: Johnson-Laird, 197^) have 
found that instruetions or training to organi>;e material in eertain vays 
have led to both DJnercased organization and reeall. An interaction between 
blocking and instructions vas predicted. Instructions to organize vorc 
expected to facilitate both organizabioii and recall more in the blocking 
conditions than in the sequential recall condition. 

Method 

Sub^jcets ' 

The subjects were 90 educable mentaUy retarded adolescents cm^oned 
in intermediate, junior high, or high school special education classes 
in the Hew York City Public School System. Table 1 present tlie IQ, CA 
and reading grade jnformation for the subjects in each of six treatment 
gi'oups , 

Insert Table 1 about here . ,•. . 



Blocking 
5 

Tlie subjects vero raiidoinJy ansicned to the six treatment groups vrith 
the restriction tha^ the nunber of subjects in each group be approximately 
equal at al3- times. SeVen subjects vho began the cxperilment did not 
complete it; tyo of these subjects refused to continue and five were 
dropped because of cxperir.ental error or excessive noise ancj interruptions • 
Stjoiiuli exid Appai^atu s 

The stimuli \rere 1^ co.nr:nion v?ords vhich were selected from the 
Ger juoy £: VJinters (1969) list of vord association nornis for adolescent • 
retardates. Hone of the woi'ds in the list had turj measui^ed association 
strengtji to ai'iy other list word accordinc to these nor.^lS. The stimuli 
were printed on l8,5 cm x l8,0 cm light blue oalrtag cai'ds. For the un- 
blocked condition (Gl), a single v:ord ^ras printed on a card; for blocking 
by threes (03), three words vere vertici'illy printed per card; and for 
blocldng by fives (G5), five vords appeared on a card. The timing apparatus 
consisted of (l) a flashlight converted to an electric tinier and set to 
flash ,cvery 2 see to time the presenta.tion of stimuli and (2) a stopwatch 
to time the 60 sec recall pci^iod. In addition, pohcr chips were used 
as tpkens -to give Imowledgo of results for number correct after each 
trial; candy rewards vzere used as incentive objects. 
Design 

Presentation gi-ouping and, instructions to organi:ic v?ere the two main 
iiidepcndent varicibles. Three levels of grouping, (Gl, G3, G5) were fac- 
torially combined with two levels of instructions (l, 111) to yield six 
different between-subject treatment groups. In addition, the independent 
variable of trials vms of importance in some aiudyses. 



7 



Blocking 
6 

All GiiLjccts v;erc av/en 15 t^rce recaJJL trials. The axTaiicem^^n-L of stimiLli 
differed for different ^presentation groups acro:?3 these trials. For Gl 
tiie vords vcre arratogcd in 15 different prescnlatiori orders aecox-ding to 
a Latin s(iucj:e. Thus, each stimul\is appeared in eaeh serial position 
once and onlj/ once ttoou;;hout these different orders. Further, these 
15 orders vero arroiiged in 15 different sequences of trials by anotlicr 
Latin square, so that each order appeejced in a given position in the 
sequence only once, Eaeh of the 15 suhocets in the two Gl groups (Gl-I, 
Gl-Nl) was randomly assigned to one of these sequences. 

For G3 and G5 the Grouping treatments required a slightly different 
erratigement . The vords vcre randc;iily grouped into five clusters of 
three vords for G3^and three clusters of five vords for G5'. For both 
G3 and G5, three different groupings vrcre made to counteract the possible 
effect of some single salient cluster. Thus, G3 and G5 each consisted 
of three levels which vai^ied not in their* actual vords, but in the clusters 
of vords that vrere presented tosether. Once these different clusters 
had been selected,! the order of words vrithin a siiigle cluster and clusters 
within a trial was arranged to satisfy the follov/ing criteria: l) Kach 
stimulus item appeared in each serial position of the list only once. 
2) Each cluster appeared in each portion of the list (each l/5 for,G3 and 
each l/3 for G5) equally often across all 15 trials. 3) The order of 
items vrithin clusters vai'ied from trial to trial, but repeated three 
tljnes tliroughout the 15 trials for both G3 and G5. All of these criteria 
v/ere met by the different list gi^oupings of G3 and G5. Five subjects 
vrere randomly assifpied to the different list (groupings \rithin G3 and G5 
and each of these subjects received, a different sequence of the orders. 
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Bach of these sotiuonces was compaxcblc lo one of the sequences In Gl, 
Thus, as much as possible, order,' sequence, and serial positions effects 
were corriparablc across groups. • . ' 

Procedure 

»Subjects v?ero run individually. Each subject vras read instructions 
appropl\Late to his cjroup. The lH groups received standard free recall 
ins.iructions vhile the I groups were given er.anroles of hov; they could 
form mediators, i.e., they v:cre given saniplo words (e.g., pen and paper) 
and V7cre told hov; they might associate them (You varite vath a jmii ]25£^' ) 
In addition, the G3-I and G5-I subjects \;ere told that the some vords v/ould 
always appear together in the sm.c groupings. Subjects in a31 ga^oups vrere 
told that they would receive feedback after each trial in the form of 
tokens and that at the end of the garae they could trade their accumuJ-ated 
tokens for a prize. Tbvee different srzed prixes were available. The 
smallest pxi5i.es vrorJLd go to subjects v/ho had between IOO-IU9 correct over 
all V} trials; the medium-sized prized were available for, subjects who. had 
150-199 correct; the largest prizes were given to subjects who got 200 
or more .right. 

Two practice trials vrere given prior to the st^i:rt of the experimenta]. 
sessions. The practice tritas were just like the cxx^erJjnental ses£.ions 
except that digits were used instead of vrords,. For both the practice and 
the expcri.mental trials, stimuli were presented boi.h visually and audi- 
torially at 2 sec per word. For Gl, a new ccrd was exposed every 2 sec 
and the e}q')erimchtcr read the \rord aloud. For G3 rmd G5 a new card was . 
exposed cvciv 6 and 10 sec respectively, but a v?ord \;as read aloud every 2 
sec in the order in which it vas printed on tlic card, A 60 see free recall 
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period irruacdlaxely fo3.1owed the presentation of the last stimulus ;iter.i.^»» 
Recall vas orol \rLth the experimenter nianucOLly tran.scribinG as well 
as tape recording vrhat vas said. After the 60 sec recall period, the 
subject ^;a'o told ho\r many words he had correctly recalled and Given the 
appropriate number of tokens.. After the 15th trial, each subject vas 
ashed ho\7 ha had reaicinbored the vords and his response v;as recorded. 
Then, }iis tokens were counted and he vas allowed tn choose a pri'^e. 

Results 

Mean correct responsoxS , • * ' " ' . 

The number of correct responses vas determined for each subject 

for each block of three trials. The overall means for Gl, G3, and 05 

were, respectively, 10.03> lO.lfl, aiid^l0.5lt. The mean for the I fjroup 

« 

was ao.lO for the III it ;7as lD.5!f. Kbne of these small, differences 
vas statistically significa^it A Blockinc (3) x Instructions ^2) x 
Trial Blocks (5) analysis of -Variance V.elded only one significant 
effect vhich vas that of Trial Blocks,* (f(1^336') = 172.33, p<.0l)7 
*indicatiji(', that performance did improve over trials. 
S ub j ecti ve ' o r ganir. at ion - 

SO vas measured by the ARC^y^r score as described -by* Pellcgrino 
(1971, 1972). Three different SO measures were calculated: l) Bi- 
directional relationsliips of pairvril.se or raiit size 2 organir.ation (SO2); 
2) Unordered relationships for unit size 3 (SO3); and 3) Unordered re- 
lationships for unit size 5 (SO5). It vas considered important to 
examine unit si7.cs 3 and 5 well as the more traditional unit size 
2, since the blocking treatment into tlirees and fives micht be expected 
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to induce 'organization in thcsjj size unitti. The SO socre was determined 

p 

for each subject for each of Tour blocks of three pairs of trials, not 
considering the first two trials of the experiment since SO is not 
expected to develop this eaa^y. Table 2 present the means for the 
different experimental conditions. Several observations may be made 
about these means: l) G3 produces larger SOg and SO3 scores than docs 

Insert Table 2 about here 

either Gl or G5; 2) Very little^ organization is measured by SO^; 3) SO 
increaser. across trial blocks; 1|) There is little difference in SO for. 
the different instrvtctional f^roups. Separate analyses of variance 
(Blocking (3) x Instructions (2) x Trial Pair Blopks {k)) for SO2 
SO3 indicated significant main effects of Blocking (SOg : (F(2,8lf) = 
8.51, p< .OlpSOj : (F(2,8»4) = 7.32, •p<.Ol) and T^ial Pair Blocks 
(SO2 :^(F(3>252) - 2,6)+, p = .05); SO3 (F(2,8lf) = p^.Ol). The 

only significant effect for SOrj vas that of Trial Pair Blocks (f(3,252) 
2.96, p<.05).,The Instructions variable vms not 'significant in anj^ 
.of the analyses. * • ^ 

Clustering 

Since significant amounts of SO were found, especially in G3, it 
became important to ask whether the subjects were organizing according 
to the blocked stimiaus words, ihus, a clustering analysis was .done 
using the appropriate blocks .as ^^category' groims. Clustering scores 
were ca3xulated according to^ ^ ' 
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R - E( Rf 

vherc H total mynbcr of observed cutegory rcpcniiionr, . 

ma>dR = neocimiim possible niimbor of eatcgory repetitionn. 

15(R) - expcetcd or ehcmce nunber of cateyox^y repotitioDS* 
The ehea'actcristics of this r^eore arc .(le:;cribed by Focnker, Thcmx'Son and 
Brovm (1971) • 

The mecm elustcring scoron for* subjects jji GS-l, £^d 
G5-NI werc^ respectively, .39, .63, .^12, ,35- A Blocking (2) x Instructions 
(2) onuly.sis of variance of these scores foiuid no significajvt differences. 
Thus, altliou^h moderately higl^i ca;oimls of clustering occurred, it occurred 
equally for 'all treatment groups. 

S erial p osit ion ^ 

In addition'to sceondaxy organiisation, as is measured by SO and 
clustering, the effects of the independent v(\riablcs on the primary 
organization of serial positibn vore also of interest. Figui'c 1 is 
a serial position ciu*ve v?hich indicates large recency and smaller 

Insert Figure 1 about here 

primacy effects for all blocki^ig groups. However, whereas for Gl the 
recency effect is largest for the last presented items (SPI5) ond 
smaller for vSPlU, vSP13, and SP12, for G3 the effect is large for the 
last tliree items and for 05 the effect is extended to the last five 
items. A Blocldng (3) x Instructions. (2) x Serial Position {V}) analysis 
of variance confirmed the sicnificanee of both the main cffeet for 
Scriea Position (l•'(3.'^,H76) 36.26, p< .03.) and the Blocking x Serial 
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Poi^iUon interaction (f(20, 13-76) 2.10, p<*01. No other effects vere 
Bignif icant . ' j 

Once the priu^acy .and recency effects were corifdrmed, raore detailed 
information about the locus of these effects was sought. In order to 
assess vfhether. consistent patterns of responding were present in tlie 
recall protocols, the input serial positions of items outputted in the 
critical positions in recall vere determined. The output ijositions that . 
wore considered critical were the first tlirce (or five in the case of 
G5) to examine whether the recency effect was the result of extendip^j 
the ca}?acity of short-term mcmorj', and the last (j.^ item to determine 
whether SPl was frequently retrieved last. Table 3 presents the resiats 

Insert Table 3 about here 

of these ana3.yscs for Gl, 03, exid G5. An examination of t})is Table 
lerj^fls support to the hypothesis that the last presented items were the 
first ones outputted. For Gl, only SPl'^ and SP15 arc affected, w^hercas 
±x\G3, SP13, I'i, md 15 arc outputted most often in the first, second, 
GJid third positions, respectively, and in G5, the effect is extended 
to SPll and SP12 as well* The examination of the nth output i<tem did 
not yiald any compellins evidence. An additional analysis of the output 
positions of SPl, similarly, did not reveal aaiy t'rends* 
Correlations of free recall gnd su b,1activc orr^anization 

Since blochins had differential effects on free recoil and SO performan* 
it was of interest to determine the relationship, if any,' bctv^een these two 
dependent variables. T.^o Pcaa^son product-momcnV correlations were computed 
usin^ mean fiOg and mean free recall scores over trials and, also, the moan 
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scores over oust the iRGi; block of trials. The r for all trials \7a.s 
.19; the r for just the last b3ock v-is .00. Keithcr of these rs v;a5 
sicnificant. 

Only o'ho subject vas able to give a (ietai3.od description of an 
orcimi'^ational fvtrate{^. Most subO(^ts ,said eithex^ '1 don't kiiow" or 
gave responses iiuch as "I heard tha^n in my head." Thus, no analysis; 
of these data co\ild be neAO. 

])iseuq5n.on 

Of the two variables that \rcre moiiipiilated on3.y one, that of 
blocking, shoved significaiit effects /\ The instructional variable 
produced no sigiiificant differences; in any of the dependent incajsures. 
It should not be concluded, however*, that instructions cannot affect 
performance irith this subject popuD.ation. ,The instructions tiiat were 
given i)i this e>5)crLMent vere merely suggestive tmd only very limited 
practice vas a3J.oWcd f or the subject to learn to follow them. Thus, 
future investigators interested in this variable. wou3.d be wise to m[ake 
the instructions more salient by periiaps providing. more e::tended training 
or man^ipulating pay-offs for fono-^rine instructions. 

The blocking variable v:as effective in both improving reca3.1 from 
'later serial positions and increasing secondary orcoi'dzation. The ex- 
tension of the recency effect induced by the bJ.ocking is consistent with 
other research with retarded individuals whicli indicates t}iat providing 
external structure on information can improve t.lieir chai'mel capacity 
(Siritx, 1973). KosT; of the previous work, however, has been solely 



13 

\rith short- l.cm memory tasks cmd fcv/cr items. Thic oxpcriment , tticn, 
crtonds Vnis tindins to the free recall situation uith more stimulus 
input • 

Tlio effect of bloc/anj; on SO wac? greatest, vzlien blocking vas in 
t})rees. The blocldlng by fives may liUVc conta.ined too mucli infcriuation 
for the subject to process together so that it \7as broken dovm, thus 
£.pproxiji\dtins the single item presentation. The Gl and G5 SO scores wore, 
in fact, very sindlar. Of further 5aiterest would be an cxaniination of 
the effectiveness of blocldng by t\ros amd fours to determine i/here the 
" phenomenon has its maximal effect. 

C3.ustoring analyses were performed to discover whetl:er suboects were 
actually recaaDlng items in the subjective groupings created by the 
blocking- ' The moderately high clustering score confirms that for both 
G3 and 05, tlie two blocking groups, this, in fact, vas happening. This 
re^>u3.t is in mai^ked contrast to tlie SO phenomenon where blocking by 
fives did not facilitate organization more thaii single ilcir presentation. 
This discrepancy points out thatlihe two measures, aJ.thongh both cal- 
culating a degree of seeondaiy organization, arc really quite different, 
'clustering provides an estimate of a subject's recall order on any given 
trial with a fixed struct ui*e. SO, on the other hcmd, measures the subject's 
• o\m consistency of recall order from one trial to the next. Thus, it is 
certai3il,y possible for them to be incongruent. The data from this ex- 
periment indicate that blocking by both tlirces and fives causes elust^orir^ 
whereas blocl;ing by ttooes is better than 'bloc};ing by f iVcs for producing 
higher GO. Blocking b> tlirees, then, apparently produces more consistent 
ordering from trial to trial. • * 

ERIC 
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The failure to find significant correlations bct^^oen SO and free 
recall -.IndicateE a lack of corrc::?ondencc betvccn the two measures. 
Much of the •■es'carch in memory of normal adult-, subjects has found 
significant correlatllons (e.g., T(Lb4ng, • 3.962) and therefore has focused 
on the possibility of good organia^vtionsa stratgeics causing improved 
recall. With developmcntaliy young subjects, however, nonsignificant 
corrclat3.on3 betvreen SO end recall have more frecjuently bee." found 
(e.g., Laurence, 1966; Gallagher, I969). It tlms seo:.vs that orgaiuzation 
functions veiT differently at different devcloprucntal stages. LiiproviJig 
memoxy performance in the nonadult subject, then, rcay not be best ' 
approached by attempting to improve organisation, even thoiigli this 
tecliniquc works for the normal adu3.t. Borrovang a concept from a 
slightly different congitive task, these data sviggest that a mediational 
deficiency rather than a production deficiency is chaa-acteristic of 
the young and/or retarded subject in this task. Orderly input leads 
to orderly retrieval and, by inference,' to orderly stors^ge, but this 
docs not facilitate rcealJ., presuiaabD.:/ because the developmentany 
yoimg subject is. unable to act upon the stimuli in the same way the 
older or more intelligent subject is, Vfnat the nature of this act may 
be is, of course, still open for speculation and should be one of the 
major focal points for future research ixi this field. 

One final note is that this experimenv. treated blocking as both "• 
the simuJ.tancous presentation of items and the ordering of the same 
items togetlier from trial to trial. At this time, then, it is not 
possible to separate the effects of these two component variables, 
although good guesses can be made. For cx?.«up3.e. Cole, ct al. (1971), 
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vhcn. presenting ■iteiar. in LlocKcd order, but not s3iax)ltaneously, found 
no extension of tr.c roeeney effect .. So, it is probable that this 
pw'tieular effect was tlic resalt of cimaltaneoua presentation rather 
tlion consistent Gvovxpin^. Additional experiment s are being planned 
vliich MiU. r.epavate these t^.'o- variables . 

In sujiraary, then, this study fouhd blockins of previously unrelated 
items to be effective in l) improving recall from recently presented 
itojns, 2) increasing GO, 3) forming stable clusterable croups. Blocking, 
however, did not lead to. an overall improved recall. Further, since 
orga:ii?-ation and recall ware not significantly related, future investigations 
aimed at identiiyilng variables ^.iiieh inci^case recall in tlie long-term 
memory system muy have to look at other than organizational variables. 
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Table 1- 

Means and Standard Dc\dations of XQ., CA, and Reading Grade 
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Subjective Organization in Units of 2, 3, and 5 as a 
Function of Blocking Instructions and Trials 
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Table 2 

Subjective Organization in Units of 2, 3, and 5 as a 
Function of Blocking Instructions and Trials 
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Tabic 3 



Input Serial Position of xtewc (in 9^) Outputted 
in Different^ Positions 
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Figure Caption 

Figiu^e 1. Serial position ciir\^es for different blockinc conditions 
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